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Abstract 



PROBLEM TO BE SOLVED: To reduce the increase in the chip cost by integrating a circuit to deliver an 
overcurrent sensing signal to a low side output switch drive circuit onto the same chip with the output switch 
drive circuit. 

SOLUTION: A 1st IGBT drive control signal HIN is given to a 1st delay circuit 24, in which the rising is 
delayed by a 1st delay time td1 and the resulting signal is outputted. An output signal of a 1st inverter circuit 
33 is given to a 2nd delay circuit 25, in which the rising is delayed by a 2nd delay time td2 and the resulting 
signal is outputted. An AND circuit 26 receiving output signals of the 1st and 2nd delay circuits 24, 25 ANDs 
them to detect a time when a voltage at a neutral point terminal 14 is a voltage equivalent to an overcurrent 
state of a high side output IGBT and provides an output of an overcurrent sensing signal. A latch circuit 27 
latches the overcurrent detecting signal outputted from the AND circuit 26 and its latch output is used to 
control 1st and 2nd drive circuits so that their drive signal is in an off-state. 
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IBS 2 coffin*-* y ^S^SrKBMWi-SfcafxoJB 2 to 

EJg 1 wffl^^-f y^-^^iSWSft^&fiiffl LTiSttSK 
fcffifi-^SrffiyjU SJIE^lO»ftlHlSS*3ctU c S2C0JIB 

irSrAfllU liuEiS«^SJPS[IIBW:* WjE^jStfiS^-Ofll 

mmcom 2 oi§M^/c^iiM$i±-Ttti^*r-5m 2 coig 
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17 -m»[eIS§{^^ $ ixfc ffi*ffi»[Ell»*5 J: r^iamst 
WJPfi[el85coRft-5«aj^UTV^o El 4 *5 J;U«I2 5 

1 3 tOWI^-ff^ KtUA-X-Y y^-sR^-l 0±5j;U«n 

-• y--< Kffi^i^-r y^*^2 o^ h-x^^-yu^^ 

*>, 1 2 t^^fflS^- 1 4 btoWHzs^-y-sf K 

ffi^^-f 0 3&s«a*tLT*3 9. 14 

0^^^^-c^^o 

[0 0 0 4] *Lt, ±EWf^( Kffl*^-Y y^M* 

i^-r KKftEIKl 6 35SK(te>i^■CV^5 0 
[0 0 0 5] ±EtB^^-Y 1 0 fi, t^Jitf 

^iEftffl^— 7^y yi^lsISSo— SBS:*L. Ef^iig^-^ 

-TSfcO-e&t), CT^^^^ni^ >y^^Mtt5N 



(3) 



^§1^9-172358 



[0 0 0 6] IP^n ^WKIGBTI Oft. = 

m*sm i o a fiflna^jsssw- wsBAffifsaMMS^ ) 

[0 0 0 7] *fc. a— KIGBT2 0I1 = 

-f INf KiZKlHlKtt. ^lOlGB TSiSPfifH I 
NtoSC-C/M'iM Ktti* I GBT 1 Ocoy— h^fiic: 

J: O^-YIM' Km* I GBT 1 0(75^» h«fi£§:ffiijffi]-r 

[0008] ±E^>r kbaisik i s mmmx 

CCSr#JE[ElSS 1 8 ^ X 9 Lfc#flE»Ej5SA* U ^ 

Km* i g b t i o >mm-f §^[c±is#jf± 

«£ES:^>f ^ Km* I G B T 1 0 <D#— V izmfe-t 

[0 0 0 9] SillSni— ^4 KKKIhIKI 6 ft. 12^1 
GBTIMMM9WS-9-L I NIOEC-Cn— Km* I G 

b t 2 oo^-h^fi(^-r^^mm^^»^tii^^^- 
>/jr7mn-tz>^t\z.£*) u— »m Km* i gbt2 
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1&ffi{f^(-£^T^Y1^ Kffl* I GBT 1 0Oi§m 
SESrftJPg-rSttt^o— KtU* I GBT 2 0 SrfR 
»t-5fcfe(wia«8fE«mfS*Srn-*>r KK»[§I&1 6 

[0 0 12] wOig«ffiSJIB[Hl&4 0«\ KtH 
* I G B T 1 0 ©ISiaifflSf 10b \zW(hZ>m£¥& 
««*«EEK«*^3fc»<o«K*^4 l <t. ±EfiSt 

>f Kffi* I GBT1 OOiBSaEB*) Sr&fcHU iWE'W 

int Km* i gbt i o^y- hSfi^M^-r^ii® 

«^mffl F E T 4 2 t , ±Kifi«»&&£Hffl FET42t: 
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AiGBTio^yttiMo, ^comssm*ffi^i 

0 a (CfiVB /RL ft5ttSE^j5Ktl. -to 1/10 0 0 

mscomss^/^-^^ Km* i gbt 1 oconM^mm 

SS^f- 10b {rSEixSo 

[ooi 5] ±E^>r*^r Km* i gbt 1 o^:/#t 
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T^^i^-T Km* I GBT 1 O^r^-^^Srf 5«t 5 
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S§6 0ft. r^HEEPNP h^^^^^^iSHEPMOS 
h7>^#S:#ftffll/\ Km* I GBT 1 0 
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[0 0 2 0] Kii&JESl^fifiWJElS^irJtKLT 

±E^»JEPNP f7>^^^iSiEPMOS F7> 
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it m&'< u - mms& \z$$ s t 5 ismaESj piess d**^ 
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iS«8(ti*tiJ« -^eSEHlS&i-^BjE P N P h^vv 5 

IHlB3flSfcofc 0 
[0 0 2 2] *38Wtt±E<oBIHjSS:<Bft-r-<<*Six 

ssss^tB;^^ y^KthEiBira— ^y^_h(w*aft: 

[0 0 2 3] 

S&colsSMl *S:^-7ttffi(^SJ»t-Sja*flE»JiaiElSSi: £r 

SJWt^dSA^U *co*jaS:'>ft< H^SKT) 
ffifE»loa3SlHlKoffi*fS-?-*3j;^2(oa5£|pl 

sess 1 ^K»sjgsff -s^a* Lfcascffiria^^ai^toa: 



[0 0 2 4] 

«o®li^««KiBJEXr7-»aiiiBo-» (ffi^j^ifj 
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la»^l■SlJi:<?^»ttB8«fc*UTV^s 0 

[0025] mi m^t, 1 1 li^ases^sBoism 
as, 1 2tt±Ea!«jsi.i^ba*^>f y^ai^osj 

. 1 3fiSflfi«ffiGND3&SHl*oSix5jR±l6S^. 1 

wttjiffifsaws^) . 1 7tt*aiii»^»^?>»j 
[0026] ttitimmtEimz. m 1 omsas^- 12^ 

j^iS^ 1 4 ir<oM(cggttSixfc^-r^ Kttl;t7*>f y^ 
m^-i 0*5±t^+^«S^i 4iS±fiig^-i 3 t^ncs 

KK»lHliS2 1 £*rf-5 0 
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V^172t«/-K, #jEaWj/-K) com 
[0 0 3 2] ffrl5n— *M KIZKjIeJSS 2 1 GND£ 

mmmm^^m 2 <o 1 gbt«mm»«*l i woes 

CTp- th-f KttJ* I GBT 2 OCO^— hS*l£*ti-5 

-1M KM* I GBT 2 0^^- H«ffiS:»JftIi-5t<7? 

[0 0 3 3] ±ffin— ^ K«Sft[e]&l 6fi. tfFlS^2 
^mKS^l 7^?>«jR«ffiVCCi6SA*L. n— K 
S*IGBT20 Sr^->-|El!]i-SR[^±ia«illttEVCC 
K*L^JE»mi£&lifr!Sn— - ^>f K^^j IGBT20CO 

[0034] iimatsjpsiHiss 2 2 f±, fiajx.tfs&Eo— 

W KlgftlelK 2 1 KrtjK£jh/Cfc 9 , gS 1 <o I G B rm 
B»J»fi*H I NjftSiSHtftbfca^tpAJSS^ l 4 0lfi 
^@ff««UXTtw{STUfc«P (>^>f INf KUJA I GBT 1 

t\ ±iEia«at^tti«'§-«cs<5v^^-r*-< Km* i g 
b t i o (omvm&mm-f z> ttuc, mnsmmm^ 
Ymmm&z i Me^u-co— *Nf kuj* i 

G B T 2 0 7ttli6(dfiJ» LTcz — y-^f KUi* I G B 

t 2 o *&m-tz> t o-efc-So 

[0 0 3 5] El 2 fi. JLIEiB*aEfM[8[Hl85 2 2 O-0iJ£ 

eib, 2 4 i (Dmmmn. 2 s&m2<Dmi&®&, 

2 6 fi»3S«lHl5». 2 7 tt^ s^EISg (#J;if£:7 yy/ 
7ay^lHlBF/F) "Cfc-5 0 

[0036] mfiasEEit^tHiss 2 3 (±, mrie^as^- 1 

4<DW£kMjt&ffinZm2CDmm%$+i 7<nmmt%:kt 
T l 0<7?ia«Slc^Ffc:*tjj:-J-5«JE (*WTr(iGND) 
[0 0 3 7] _LISmiEit^[BlS& 2 3 J± % » 2 

i^xv^m2<Dmm&^^^-—h*3 2t, 

±IE^Iffi^7h- K3 2^ry- K (SiS^i^ 
IfcSixSJSi *>f >v<-*E!K3 3 i^5>45. 4*5, 

1\ maa«Evcx:a^<oflESco«jEjH ((il, not 

[0038] mmm 1 ossihiss 2 4 ra\ hoigb 
TifiafflUf^H i n^a^u z<DiL±&?> (mm) 

< i tBf £?>J& 1 <OiaiE^FW t d 1 0^ K 
I GBT 1 O^^ttffi^^^-^tfcffitwftS^fBS: 

[0 0 3 9] ffltES 2 Oi§3&[H]S& 2 5 te. mflSSf? 1 



±1ES 2 <7)i§5£B*in t d2 *j&«g^i 4 (7)1 

je^-yim Kai* i gbt i ooigmss^^^-r^ 

^%tzfrlZ&^tj:mfflX~$>V ^ 4: fc I GBTO^ 

Wltr, t f^^t^^l (IGBT^t> 

[0040] H9ie«&s«[§i» 2 6 w\ iwibss 1 <ommB\ 

K2 40m^ff**5<tVK20ai£[HlK2 SOffi^ff-^ 
^A^U -t<OH&aa&i:5r«i:Jcj;9fltrffi»l^IG 
B TSE»»JWft#H I N^A* L^i^/S^ 1 4 co 

ma^-^i^ KtB* i gbti o commffimzttj&'f 

[0 0 4 1] fttTfS^ ^^-[eIK 2 7 (i, fJlSffeS«[£]S§ 2 
[00 4 2] ±12^ y ^-IhIK 2 7 TOISK 

ft^e> y -fey hft-^RE s ett^a^u -ty hai^s 

[0043] H 3 fi. H32 coigSaLSJPSlHl^ 2 2 <7>— A 

— ^^L"C^5 0 H13(Cfc^-C. 1 2 
4fL maSflffiVCC/— KiCV — ^ • hj&Sg 
gt^ixfrPMOS h7>^^M2^J:i;ccOPMOS 
h^vv^^^^: K WvffiSdSjRiBt Six-Si it tcy— 
hffiaasgaffiSix. h^GND/- KJCgEJK 

SttfcNMOS h7^?M3^5)<c5»l^CMO 
S^y/W@S3 4i, ±Egl<OCMOS>f^<- 
^[hI£&3 4 0ffi*y — GNDy— Ktor B 1i-gg3BiS 
ntll^-v/^Cl GND/-Ki:y^- 
✓<o,^y— h^S!BcS*x. KWv • KtSS^ggS 
SnfcmScA^^t^NMOS h7>v^^Ml^J:r/I 
<7)lSA^ffl«73NMOS h7^^^- htB2dS» 

^!$ix. y-^ • h^GNDy - KCM$ 

7—0^3 5 i. «jRflJEVCCy— Kt±fE»l 
CO ^7 U> h ^ ^— [pIK 3 5 comStA^^t^NMO Sh7 
1 <D <Dm{Zt£ffi£titzm 1 oogm 

[0 0 4 4] %z LT, fitflE»10CMOS>r ^Ih! 
Sg 3 4 (^g 1 <D I G B TK»*Jffllff -^H I N^A^-T 5 
roA*«^ft±dSOd»biS38i^Pfl t dl m^tti 
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[0 0 4 5] — $ 2 Og5£[H]£S 2 5 f* % VCCy - K 

HftSl^attSix, y— ^ • /<y?sf— h^vccy — K 
{CgljRSixfcttatUi^fflcOPMOS F7^^M6^ 
b45S2Wl/y h 5 y-tnlg&3 6 t. ±mm2<D* 
Y * 7—0^3 6 ^tatA^ffiOPMO S h7Vv? 

3 6 0fMficttS*/HONMOS F7^^M60 KK 
^£*LfcPMO S h7V^^M7fcJ;i;:OPMOS 

ZtltzNMOS h7 >-v ; ^^M875^^-5^2cOCMO 
S^f y/<- ?m&3 7 ±E»20CMOS>fy^- 
^[h]&&3 7 <Dtht3 / -K^GND/ - Ki: 0>BOK«fie£ 
tlf:S2^)^^^C2t, KWf V^bIHE* 2 <Z>C 
MOS-T ^Ee3S&3 7 60NMO S F7V^^M8 

^y-^t-S^n$ix, s<*y?y— h^GND/- KtCgl 

fiesta BfriESi^^uvh^7-[H]K3 somatA^ 

fcmffitti^fficONMO Sh7 y^^M9 t Sr*-f5o 

[004 6] ^Lt, lfflSSSS2<Z>CMOS>r ^EhJ 
SS3 7Cfl(rE>f ^IsIK3 3co^^ff-^^^A^-T5 

dr. wOA*fS*«Oft±3asi3 35^a3g^ia t d2 t£M» 
2C0CMOS-T W<-^Ee]SS3 7 (OfflAft #iflSS:*>T*s 

[0 0 4 7] *fc. »a«[sIS»2 6f±. ~At}<D "L" 
toy ry— M><b#£ 0 * 
fc. 7yyy7P77 p 0lfS2 7|j: > ±IE/Ty-h2 6 
<oa*fS^SA*f S>f >v<— ^Ee]Sg2 71i, JbE-f 
W<-^@IK2 7 1 CDffi^ft-g- (tyhM) *5<tu«y 
■fey hff#dSA*-rS~A*<OS2<oy 7^- h 2 7 2 
4: . ±1ES5 2 coy 7^- h 2 7 2 Offi^m-^— ;frcDA 
*4r*5—A*c0jg3Oy 7^- h 2 7 3 <h , ±IE»3 

3SS±E»3<oy 7^- Koflfe*<oA*t<cS <t n 
^SSc^ixfc-A^^^4oy ry— k 2 7 4 kfrbte 

9. ±IS^4coy ry— h 2 7 4C0ft&*cOA^i: ur y 



-fey h«*RESETiSA*t5. 
[0 0 4 8] fc*3, *3891li, lli^y^ftL 

5IGBT, MOSFET, -*vi^ y — ^«jgSr*fJ-5 
DMOS FE ST>i4fOflffire»lSO^l7— h7>^ 
/q/f-7F7^^, y if S 

[0 0 4 9] 
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